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Dear Sir: 

PRELIMINARY AMENDMENT 
Prior to examination of the above- identified application 
for patent, Applicant requests that the application be amended as 
follows : 



In the Specification : 

Please delete the paragraph beginning at page 4, line 1 and 
ending at page 4, line 2. 

Please delete the paragraph beginning at page 6, line 14 and 
ending at page 6, line 15. 
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In the Claims : 

Please cancel claim 21. 

Please amend the claims as follows: 

1 1. (Amended) A method for facilitating in a communications 

2 system a data transmission to a receiver, said receiver being 

3 identified in the communication system by a subscriber identity 

4 (SI), comprising the steps of: 

5 receiving a data packet; 

6 reading an Internet Protocol address of the data packet; 

7 determining a subscriber identity assigned to the Internet 

8 Protocol address; and 

9 initiating a delivery of payload information of the data 

10 packet to a receiver using the subscriber identity, 

11 wherein the determining of the subscriber identity further 

12 comprises the steps of: 

13 retrieving a first portion of the subscriber identity 

14 through a look-up using a first portion of the Internet Protocol 

15 address, and 

16 assigning a second portion of the Internet Protocol address 

17 to a second portion of the subscriber identity. 

1 2. (Amended) The method according to claim 1, wherein the 

2 subscriber identity (SI) comprises an International Mobile 

3 Subscriber Identity (IMSI) . 
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1 3. (Amended) The method according to claim 1, wherein the 

2 step of initiating the delivery further comprises the step of 

3 determining additional address information of the receiver using 

4 the subscriber identity. 

1 4. (Amended) The method according to claim 3, further 

2 comprising the step of: 

3 storing the Internet Protocol address and at least one of 

4 the subscriber identity and the additional address information 

5 for look-up in a buffer. 

1 5. (Amended) The method according to claim 4, further. 

2 comprising the steps of: 

3 receiving at least one further data packet comprising the 

4 Internet Protocol address; 

5 reading, for each further data packet, an Internet Protocol 

6 address associated with the further data packet; 

7 retrieving for each further data packet at least one of the 

8 subscriber identity and the additional address information from 

9 the buffer using the Internet Protocol address; and 

10 initiating, for each further data packet a delivery of 

11 payload information of the further data packet to the receiver 
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12 using at least one of the subscriber identity and the additional 

13 address information. 

1 6. (Amended) The method according to claim 1, wherein the 

2 Internet Protocol address is an IPv4 address. 

1 7. (Amended) The method according to claim 1, wherein the 

2 first portion of the Internet Protocol address is one of a 

3 network identifier and a subnet identifier, and wherein the 

4 second portion of the Internet Protocol address is a host 

5 identifier. 

1 8. (Amended) The method according to claim 6, wherein the 

2 IPv4 address is encoded in a Class A format. 

1 9. (Amended) The method according to claim 1, wherein the 

2 Internet Protocol address is an IPv6 address. 

1 10. (Amended) The method according to claim 1, wherein the 

2 subscriber identity comprises a mobile station integrated 

3 services digital network number (MSISDN) . 
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1 11. (Amended) A node in a communications system adapted to: 

2 receive a data packet ; 

3 read an Internet Protocol address of the data packet; 

4 determine a subscriber identity that is assigned to the 

5 Internet Protocol address; and 

6 initiate delivery of payload information of the data packet 

7 to a receiver using the subscriber identity, wherein the 

8 subscriber identity is determined by retrieving a first portion 

9 of the subscriber identity through a look-up using a first 

10 portion of the Internet Protocol address, and assigning a second 

11 portion of the Internet Protocol address to a second portion of 

12 the subscriber identity. 
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1 12. (Amended) A communications system, comprising: 

2 a host for sending data packets; 

3 a gateway node in communication with the host; 

4 an IP network for transmission of data packets between at 

5 least two elements of the communications system; 

6 a receiver for receiving payload information of at least one data 

7 packet; 

8 a subscriber profile data base comprising subscriber profile 

9 data necessary for a determination of a current delivery address 

10 of the receiver; and 

11 an address conversion node, comprising a look-up table for 

12 at least a first portion of Internet Protocol addresses and a 

13 first portion of the subscriber identity, the gateway node 

14 further adapted to: 

15 receive a data packet from the host; 

16 read an Internet Protocol address of the data packet; 

17 receive, from the address conversion node, a subscriber 

18 identity assigned to the Internet Protocol address; and 

19 initiate delivery of payload information of the data packet 

20 to a receiver using the subscriber identity, wherein the 

21 subscriber identity is determined by the address conversion node 

22 by retrieving a first portion of the subscriber identity through 

23 a look-up using a first portion of the Internet Protocol address, 
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24 and assigning a second portion of the Internet Protocol address 

25 to a second portion of the subscriber identity. 

1 13 . (Amended) The communications system according to claim 

2 12, further comprising: 

3 a firewall connecting the host with a further network. 

1 14. (Amended) The communications system according to claim 

2 12, wherein the host further comprises an application server. 

1 15. (Amended) The communications system according to claim 

2 12, wherein the subscriber profile database further comprises the 

3 address conversion node. 

1 16. (Amended) The communications system according to claim 

2 12 , wherein the gateway node further comprises the address 

3 conversion node. 

1 17. (Amended) The communications system according to claim 

2 12, wherein the communications system comprises a Packet Personal 

3 Digital Cellular system. 
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1 18 . (Amended) The communications system according to claim 

2 12, wherein the communications system comprises a General Packet 

3 Radio Service system. 

1 19. (Amended) The communications system according to claim 

2 12, wherein the communications system comprises a Universal 

3 Mobile Telecommunication System. 

1 20. (Amended) A computer readable medium for storing 

2 software code portions loadable into the internal memory of a 

3 digital computer, the digital computer, when loaded with the 

4 software code portions, operable to perform the steps of: 

5 receiving a data packet; 

6 reading an Internet Protocol address of the data packet; 

7 determining a subscriber identity that is assigned to the 

8 Internet Protocol address; and 

9 initiating a delivery of payload information of the data 

10 packet to a receiver using the subscriber identity, 

11 wherein the subscriber identity is determined by retrieving 

12 a first portion of the subscriber identity through a look-up 

13 using a first portion of the Internet Protocol address, and 

14 assigning a second portion of the Internet Protocol address to a 

15 second portion of the subscriber identity. 
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21. (Canceled) 



Please add the following new claims: 

1 22. (New) The node of claim 11, wherein the initiating of 

2 delivery further includes determining additional address 

3 information of the receiver using the subscriber identity. 

1 23. (New) The node of claim 22, further adapted to: 

2 store the Internet Protocol address and at least one of 

3 the subscriber identity and the additional address information 

4 for look-up in a buffer. 

1 24. (New) The node of claim 23, further adapted to: 

2 receive at least one further data packet comprising the 

3 Internet Protocol address; 

4 read an Internet Protocol address for each further data 

5 packet; 

6 retrieve, for each further data packet, at least one of 

7 the subscriber identity and the further address information 

8 from the buffer using the Internet Protocol address; and 

9 initiate a delivery of payload information for each 

10 further data packet to the receiver using at least one of the 

11 subscriber identity and the additional address information. 
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1 25. (New) The communications system of claim 12, wherein 

2 the initiating of delivery further includes determining 

3 additional address information of the receiver using the 

4 subscriber identity. 

1 26. (New) The communication system of claim 25, the 

2 gateway node further adapted to: 

3 receive at least one further data packet comprising the 

4 Internet Protocol address; 

5 read an Internet Protocol address for each further data 

6 packet ; 

7 retrieve, for each further data packet, at least one of 

8 the subscriber identity and the additional address information 

9 from the buffer using the Internet Protocol address; and 

10 initiate a delivery of payload information for each 

11 further data packet to the receiver by using at least one of 

12 the subscriber identity and the additional address information. 
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REMARKS 



Claims 1-20 of the application have been amended. Claim 
21 has been canceled. New claims 22-2 6 have been added. Thus, 
claims 1-20 and 22-26 are currently pending in this 
application. The pending claims are set forth above in clean 
copy format . The purpose of this amendment is not related to 
the patentability of the claims but is to submit claims that 
better conform to the conventions of United States patent 
practice. The Applicants submit that no new matter has been 
added . 

The Applicants respectfully request consideration of this 
application as amended and earnestly solicit an early Notice of 
Allowance . 



Respectfully submitted, 



JENKENS & GILCHRIST, 




Spencer C . Patt 
Reg. No. 43,84 9 



1445 Ross Avenue, Suite 3200 
Dallas, Texas 75202-2799 
(214) 855-4177 
(214) 855-4300 (fax) 
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Marked-up copy of amended claims: 

1. (Amended) A method [Method] for facilitating in a 
communications system a data transmission to a receiver, said 
receiver being identified in the communication system by a 
subscriber identity (SI) , [with] comprising the steps ofj_ 
[-] receiving a data packet [,]j_ 

[-] reading an Internet Protocol address [(IP)] of the data 
packet [,]_£_ 

[-] determining a subscriber identity [(SI) that is] assigned 
to the Internet Protocol address [(IP)] [ , ] ; and 

[-] initiating a delivery of [a] payload information of the 
data packet to a receiver [by use of] using the subscriber 
identity [ (SI) ] , 

[characterised in that] 

wherein the determining of the subscriber identity [(SI)] 
further comprises the steps of^ 

[-] retrieving [by use of a first portion of the Internet 
Protocol address (IP) through a look-up] a first portion of the 
subscriber identity [(SI)] through a look-up using a first 
portion of the Internet Protocol address , and 

[-] assigning a second portion of the Internet Protocol address 
[(IP)] to a second portion of the subscriber identity [(SI)]. 
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2. (Amended) The method [Method] according to claim 1, wherein 
the subscriber identity (SI) [is the] comprises an 
International Mobile Subscriber Identity (IMSI) . 

3. (Amended) The method [Method] according to claim 1 [or 2], 
wherein the step of initiating the delivery further comprises 
the step of 

[-] determining [at least one further] additional address 
information of the receiver [by use of] using the subscriber 
identity [ (SI) ] . 

4 . (Amended) The method [Method] according to [any of the 
claims] claim [1 to ]3, [with the additional] further 
comprising the step of j_ 

[-] storing the Internet Protocol address [(IP)] and [either 
one or both] at least one of the subscriber identity [(SI)] and 
the [further] additional address information for [a] look-up in 
a buffer. 

5. (Amended) The method [Method] according to claim [3 or] 4, 
[with the additional] further comprising the steps of_L 

[-] receiving at least one further data packet comprising the 
Internet Protocol address [(IP),]j_ 
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[-] reading^ for each further data packet^ [its] an Internet 
Protocol address [(IP),] associated with the further data 
packet i 

[-] retrieving for each further data packet at least one of the 
subscriber identity [(SI) and/or] and the [further] additional 
address information from the buffer [by use of] using the 
Internet Protocol address [ ( IP) , 1 ; and 

[-] initiating^ for each further data packet a delivery of 
[its] payload information of the further data packet to the 
receiver [by use of] using at least one of the subscriber 
identity [(SI) and/or] and the [further] additional address 
information . 

6 . (Amended) The method [Method] according to [any of the 
claims] claim 1 [to 5] , wherein the Internet Protocol address 
[(IP)] is an IPv4 address. 

7. (Amended) The method [Method] according to [any of the 
claims] claim 1 [to 6] , wherein the first portion of the 
Internet Protocol address [(IP)] is one of a network identifier 
[or] and a subnet identifier, and wherein the second portion of 
the Internet Protocol address is a- host identifier. 
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8. (Amended) The method [Method] according to claim 6 [or 7], 
wherein the IPv4 address is encoded in a Class A format. 

9. (Amended) The method [Method] according to [any of the 
claims 1-5 or 7] claim 1 , wherein the Internet Protocol 
address [(IP)] is an IPv6 address. 

10 . (Amended) The method [Method] according to [any of the 
claims 1 to 9] claim 1 , wherein the subscriber identity [(SI)] 
[is the] comprises a mobile station integrated services digital 
network number (MSISDN) . 

11 . (Amended) A node [Node] in a communications system adapted 
toj_ [perform a method according to any of the claims 1 to 10.] 

receive a data packet; 

read an Internet Protocol address of the data packet ; 

determine a subscriber identity that is assigned to the 
Internet Protocol address; and 

initiate delivery of payload information of the data 
packet to a receiver using the subscriber identity, wherein the 
subscriber identity is determined by retrieving a first portion 
of the subscriber identity through a look-up using a first 
portion of the Internet Protocol address, and assigning a 
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second portion of the Internet Protocol address to a second 
portion of the subscriber identity. 

12 . (Amended) A [Communications] communications system, 
comprising^. 

a host [(110) comprising means] for sending [of] data 
packets [ , ] j_ 

[-] a gateway node [(130) comprising means for performing a 
method having the steps according to any of the claims 1 to 10] 
in communication with the host [ , ] j_ 

[-] an IP network [(120)] for transmission of data packets 
between at least two elements of the communications system 

[-] a receiver [(180) of] for receiving payload information of 
at least one data packet 

[-] a subscriber profile data base [(150)] comprising 
subscriber profile data necessary for a determination of a 
current delivery address of the receiver [ (180) , 1 ; and 

[-] an address conversion node [(140)], comprising a look-up 
table for at least a first portion of [internet protocol] 
Internet Protocol addresses [(IP)] and a first portion of the 
subscriber identity r(SI) .1 , the gateway node further adapted 
to : 

receive a data packet from the host; 
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read an Internet Protocol address of the data packet ; 

receive, from the address conversion node, a subscriber 
identity assigned to the Internet Protocol address; and 

initiate delivery of pavload information of the data 
packet to a receiver using the subscriber identity, wherein the 
subscriber identity is determined by the address conversion 
node by retrieving a first portion of the subscriber identity 
through a look-up using a first portion of the Internet 
Protocol address, and assigning a second portion of the 
Internet Protocol address to a second portion of the subscriber 
identity . 

13. (Amended) The communications [Communications] system 
according to claim 12, further comprising [in addition] j_ 

[-] a firewall connecting the host with a further network 

[ (Internet) ] . 

14. (Amended) The communications [Communications] system 
according to claim 12 [or 13], wherein the host [(110)] further 
comprises [in addition] an application server. 

15. (Amended) The communications [Communications] system 
according to claim 12 [, 13 or 14], wherein the subscriber 
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profile database [(150)] further comprises the address 
conversion node [(140)] . 

16 . (Amended) The communications [Communications] system 
according to claim 12 [, 13 or 14], wherein the gateway node 
[(130)] further comprises the address conversion node [(140)]. 

17. (Amended) The communications [Communications] system 
according to [any of the claims 12 to 16] claim 12 , wherein the 
communications system comprises a Packet Personal Digital 
Cellular system [PPDC] . 

18 . (Amended) The communications [Communications] system 
according to [any of the claims 12 to 16] claim 12 , wherein the 
communications system comprises a General Packet Radio Service 
system [GPRS] . 

19. (Amended) The communications [Communications] system 
according to [any of the claims 12 to 16] claim 12 , wherein the 
communications system comprises a Universal Mobile 
Telecommunication System [UMTS] . 

20. (Amended) A computer readable medium [Computer program] for 
storing software code portions loadable into the internal 
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memory of a digital computer, the digital computer, when loaded 
with the [comprising] software code portions^ [adapted] 
operable to perform [a method having] the steps ofj_ [either one 
of the claims 1 to 10 when the program is run on a computer.] 
receiving a data packet; 

reading an Internet Protocol address of the data packet; 

determining a subscriber identity that is assigned to the 
Internet Protocol address; and 

initiating a delivery of payload information of the data 
packet to a receiver using the subscriber identity, 
wherein the subscriber identity is determined by retrieving a 
first portion of the subscriber identity through a look-up 
using a first portion of the Internet Protocol address, and 
assigning a second portion of the Internet Protocol address to 
a second portion of the subscriber identity. 

21. (Canceled) 
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Facilitating Data Transmission 



Background 



5 The present invention relates generally to communications systems, and, more 
particularly, to techniques and structures for facilitating data transmission ro a 
receiver which is identified in a communications system by at least two different 
address types, 

10 Already known by EP 0 851 703 A2 are a method and apparatus for alerting a 

receiver in one network about a communication request from a second network- In 
the case of a packet communication request, a gateway accesses a database to 
translate an IP address, which is associated with a mobile station as the receiver of 
the intended data transmission, to a subscriber identity of the mobile station. Then, 

15 the gateway requests a mobile switching centre to send an alert to the subscriber 
identity. 

The usage of communications equipment, particularly mobile communications 
equipment, for transmission of data rather than speech has become increasingly 

20 popular by consumers. So-called pull services that are generally well known like 
Web-Browsing in the Internet, Home Banking and Electronic Shopping experience 
an increasing usage. Pull services have in common, that a user or a user's network 
initiates the individual service session set-up. E.g., a user connects via PG, laptop or 
mobile phone to an access server of an Internet Service Provider, to a banking 

25 computer or to an application server in order to establish the requested service 
session. 

Also, so-called push services are increasingly demanded. Examples of such services 
are the generally well known News Ticker, Stock Market Information or Traffic 
30 Jam Announcements. Push services have in common, that an application server 

hosting the individual service application or the service application itself initiates , 
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the individual service session set-up. E.g., if a share on the stock market reaches a 
predefined limit, a service session can be set-up to notify a subscriber of the service. 



Furthermore, it becomes more and more common to use the above described 
5 services not only via fixed networks but also via cellular communications systems 
like the Global System for Mobile Communication (GSM) or the Personal Digital 
Cellular (PDC) system. Today, such systems provide a circuit switched data service, 
which can be used to interconnect with external data networks. The circuit switched 
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data service is used for both circuit switched as well as packet switched data 
communication. 

To make packet switched data communication more efficient, new packet switched 
data services are introduced in cellular communications systems, like General 

5 Packet Radio Service (GPRS) as a part of GSM, or Packet Personal Digital Cellular 
(PPDC) as a part of PDC. Such packet switched data services will allow inter alia 
packet switched communications supported by a connectionless protocol like the 
Internet Protocol (IP). GPRS is a GSM service, and parts of the GSM infrastructure 
will be used. The same applies to PPDC as a PDC service, where parts of the PDC 

0 infrastructure will be used. 

Usually, in today's cellular communications systems a subscriber is identified for the 
internal business of the system by a subscriber identity, e.g. by an International 
Mobile Subscriber Identity (IMSI) in GSM/GPRS and in PDC/PPDC Inter alia, a 

5 system internal access to a subscriber profile and a locating of a subscriber is 

performed by use of such a subscriber identity. In contrast to this, in packet oriented 
communications networks that are based on the Internet Protocol (IP) both sender 
and receiver are identified by IP addresses. Therefore, in order to provide IP based 
packet switched data services cellular communications systems have to deal with 

0 two different address types, namely the IMSI and the IP address. 

In the case of pull services applies a terminal originating scenario. The subscriber 
initialises a data session by sending a service request to a service provider, e.g. an 
application server, web server or bank computer. The service request is addressed 

5 by an IP address known by the subscriber that identifies the service provider. 

Alternatively and more convenient for the subscriber, the request can be addressed 
to a host name given in plain language. Then, a Domain Name Server (DNS) is used 
to lookup for a corresponding IP address that identifies the service provider, 
respectively the host. For details about the DNS, reference is made to Fred Halsall, 

0 T>ata Communications, Computer Networks and Open Systems', Addison-Wesley, 
4 th edition 1997, pp.758, 767, 816-820. 
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An Internet Protocol header comprises apart from the recipient's address also the 
sender's address in the IP address format. This sender's IP address can be assigned 
either statically or dynamically in the cellular communications system. E.g., the IP 

5 address can be statically stored in a read-only memory (ROM) of the mobile 

terminal, or it can be assigned from a pool of addresses dynamically on demand for 
one data session. Therefore, in the case of the pull service scenario, the 
communications system knows the subscriber's IP address, particularly for a certain 
data session. With this knowledge, the communications system can easily transmit 

10 data packets directed to the subscriber's IP address to the subscriber that are sent 
during the data session from the service provider. 

In the case of a push service applies a terminal terminating scenario. A solution 
known from the state-of-the-art for offering push services is the use of the so-called 

15 Short Message Service (SMS). E.g., today's GSM systems offer SMS as a 

teleservice. SMS provides a point-to-point transmission of short text messages to or 
from a subscriber. Furthermore, it enables short text messages to be broadcast, e.g. 
at regular intervals, to all subscribers in a given geographical area. On the one hand, 
SMS provides an easy information delivery to a subscriber. On the other hand, SMS 

20 as a bearer for push services has some limits. The amount of data that can be 
transmitted by a short message is limited. Furthermore, IP based packet data 
sessions are not supported as such. The use of a gateway that converts IP based 
packet data to short messages causes some overhead and additional cost. 

25 Summary of the invention 

Therefore, it is an object of the present invention to provide an improved method 
and apparatus to facilitate push services in a cellular communications system, in 
particular to allow an efficient data transmission by use of co-existing different 
30 subscriber address types. 
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This object is reached by the method, the system, the node and the computer 
program having the steps and features according to claim 1, 11, 12 and 20. 

The solution described in the present invention aJlows the set-up of an IP based data 
5 session for an efficient and cost-effective provisioning of terminal terminating data 
services (push services), in particular in cellular communications systems. After 
receiving at a communications system a data packet that is sent from a service 
provider the system reads the IP address of the data packet For an initiation of the 
data packet's payload information delivery to a receiver, the system determines a 
10 subscriber identity that identifies the subscriber to the communications system for 
its internal business. Advantageously, the existing infrastructure of circuit switching 
communication systems requiring the subscriber identity as an address type for a 
internal subscriber identification can be re-used also for packet switching extensions 
of these communications systems, although the subscriber identification is 
15 performed in data sessions via an IP address, which belongs to a different address 
type than the subscriber identity. Furthermore, neither a service provider nor a 
subscriber of an IP-based push-service has to care about the different addressing 
schemes because the method can be performed transparent to these parties by the 
communications system. 

20 

Fxjrthermore, it is possible according to the present invention to process the steps of 
the method at a separate node that can be located either inside the cellular 
communications system or outside at the service provider's side. Therefore, the 
present invention supports a flexible architecture of the whole communications 
25 system. 

An advantageous architecture that incorporates the present invention comprises a 
host that can provide a push service, a gateway node comprising means for 
performing the steps according to the method described in the present invention, an 
30 IP network connecting elements of the communications system, an address 

conversion node for the determination of the subscriber identity (SI) from a given IP 
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address, a subscriber profile database that comprises subscriber profile data, and at 
least one receiver of payload information sent from the host. Such a distributed 
implementation of the present invention is especially useful, if one or more 
operators of the cellular communications system are also providers of the push 

5 services. In this case, a proprietary IP network can preferably be shared between 
these operators in their different roles. Furthermore, the present invention can 
advantageously be used for a transmission of data internally in the communications 
system. In this case, the receiver of payload information can be, e.g., a further 
network node of the communications system, and the payload information can be, 

10 e.g., signalling or control information. Such a scenario applies, if network nodes are 
identified internally in the communications system also by a subscriber identity, 
wherein the transmission of data from one a network node to another network node 
is based on an Internet Protocol and is performed via the internal IP network. 
Therefore, the architecture proposed by the present invention supports an efficient 

15 usage of the system resources. 

The invention is preferably realised by a computer program that is loadable into the 
internal memory of a digital computer, which can be advantageously comprised, 
e.g., in a network node of the communications system, in a computer simulator for 
20 testing purposes or also in a mobile terminal. The computer program comprises 

software code portions that are adapted to perform the steps of the method, which is 
proposed by the present invention, when the program is run on a computer. The 
term 'computer program' in the sense of the present invention includes also the 
meaning of 'computer program product'. 

25 

Preferably, the subscriber identity is determined by a lookup of a first portion of the 
IP address in a lookup table, resulting in a first portion of the subscriber identity. A 
second portion of the subscriber identity is assigned according to a second portion 
of the IP address. Therefore, a huge amount of data overhead is avoided, because 
30 the lookup table does not need to contain all IP addresses, which have got a 

corresponding subscriber address. Instead, only a small lookup table can be used to 
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retrieve a relevant subscriber identity address part. In other words, due to the strong 
relation between subscriber identity and IP address that is incorporated by the steps 
of lookup and assignment the operator of the cellular communications system can 
easily implement a bijectjve rule for the determination of a subscriber identity from 
a given IP address and vice versa, instead of costly maintaining two different 
numbering schemes, namely a subscriber identity scheme and an IP address scheme. 
As a further advantageous result of the embodiment, the time required for the 
determination of the subscriber identity is iower by use of the proposed small 
lookup table in contrast to a separate numbering scheme maintained in a database. 
This leads to a reduced set-up time for a data session. Furthermore, memory space 
and processing time is saved, or in other words, the available resources can be used 
efficiently and cost-effective. 

Further preferred embodiments of the present invention are achieved according to 
the dependent claims. 

In a further preferred embodiment of the present invention the subscriber identity is 
the International Mobile Subscriber Identity (IMS!). The IMS1 is a mobile station 
identifier uniquely identifying a mobile station internationally. The structure of the 
IMSI is standardised by the International Telecommunication Union (ITU). In 
contrast to proprietary numbering schemes for the subscriber identity, the 
standardised IMSI supports operators of cellular communications systems in a 
sharing of the same IP backbone network. 



In a further preferred embodiment of the present invention a further address 
information of the receiver is determined. The further address information can 
comprise, e.g., information from the subscriber's user profile record kept in the 
cellular communications system and/or location information about the current 
location of the subscriber. It is useful to determine on demand, i.e. in the case of a 
communications request, additional current delivery information like -the address of 
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an appropriate base station, which can reach the mobile subscriber, instead of 
tracking and keeping these information always up-to-date in the system. 

In a further preferred embodiment of the present invention the IP address is stored 
together with the subscriber identity and/or the further address information in a 
buffer. Therefore, the determination of the subscriber identity and/or the further 
address information can advantageously be performed only once for a data session. 
There is no need to determine such information again for each individual data 
packet, which belongs to the data session. 

In a further preferred embodiment of the present invention the subscriber identity 
and/or further address information stored in a buffer are used to initiate the delivery 
of the data packet's payload information to the subscriber. Therefore, the delivery 
time of data is decreased due to the renunciation of further individual determination 
of the subscriber identity and/or the further address information for each individual 
data packet that belongs to the data session. Furthermore, a significant amount of 
processing time and resources can be saved. 

In a further preferred embodiment of the present invention the IP address of 
received data packets has an IPv4 or IPv6 format. Advantageously, these IP address 
formats are or will be supported by a wide range of commercially available routers, 
which can efficiently be used to build up the IP network, instead of developing 
proprietary routers for data traffic addressed by a proprietary IP address format 
causing extra costs. 

In a further preferred embodiment of the present invention the given division of the 
DP address in network identifier and host identifier is used for the mapping of the 
first and second portion of the subscriber identity. Advantageously, there is no need 
for a proprietary division of the IP address into two portions for an assignment to 
two portions of the subscriber identity. 
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In a further preferred embodiment of the present invention the IPv4 address is 
encoded in a so-called Class A format. Therefore, there is one byte available for the 
network identifier providing 256 different Class A networks, and there are 3 bytes 
available for host identifiers. In this way, one Class A network can cover up to 2* 

5 subscribers. In addition, the lookup table used for the retrieving of the first portion 
of the subscriber identity comprises a maximum of 256 entries only, which leads to 
a good performance regarding to the needed lookup time. If a prefix bit is used to 
mark the used network class, a maximum of 128 entries for the look-up table is 
available. The Class A format of the IPv4 address is in particular useful, if the IMSI 

10 is used as subscriber identity. There are countries like Japan, which use 6 digits of 
the IMSI as a Mobile Station Identification Number (MSIN), which is a part of the 
IMSI. These 6 digits can easily be represented by the 3 bytes of the host identifier. 
The use of such well-defined structures for the translation rule of an IP address into 
a subscriber identity is more efficient than the use of a proprietary structure. 

15 

In a further preferred embodiment of the present invention the subscriber identity is 
the mobile station integrated services digital network number MSISDN, The 
MSISDN is a mobile subscriber identifier uniquely identifying a mobile subscriber 
internationally. The structure of the MSISDN is standardised by the International 
20 Telecommunication Union (ITU). In contrast to proprietary numbering schemes for 
the subscriber identity, the standardised MSISDN supports operators of cellular 
communications systems in a sharing of the same IP backbone network. 

In a further preferred embodiment of the present invention the host of the 
25 communications system is connected via a firewall to a further network like the 

Internet. Advantageously, this allows the service provider to offer also external data 
services, wherein at the same time data security and protection against hackers and 
computer viruses can be provided. 

30 In a further preferred embodiment of the present invention the host comprises an 
application server, which can provide inter alia push services. This is especially 
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useful, if the operator of the cellular communications system is in unity also the 
service provider- Therefore, data services can be offered without the need to connect 
to external networks, 

5 In a further preferred embodiment of the present invention the subscriber profile 
database (HLR) comprises the address conversion node for determining of at least 
one portion of the subscriber identity from at least one portion of the IP address. The 
subscriber identity is used in the cellular communications system to retrieve 
subscriber data from the subscriber profile database (HLR), These data are 

10 necessary for a delivery of payload information to the subscriber. Therefore, an 

address conversion node integrated in the subscriber profile database can reduce the 
amount of signalling necessary for a data session set-up. 

In another preferred embodiment of the present invention the gateway node of the 
15 cellular communications system comprises the address conversion node. Also in this 
way the amount of signalling can be reduced compared to an architecture with a 
separate address conversion node. 

In a further prefen-ed embodiment of the present invention the communications 
20 system comprises a PPDC system or a GPRS system or a UMTS system. In 

particular these systems allow an easy implementation of the present invention. 

In a further preferred embodiment the computer program is stored on a computer 
readable medium like a floppy disk or a CD ROM. This is especially useful for a 
25 transfer of the computer program, which is necessary, e.g., if it is created, tested or 
compiled on a computer that is different to the target computer. 
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Brief description of the drawings 

In the following detailed description preferred embodiments of the present invention 
will be described with reference to the accompanying drawings, wherein: 

Fig. 1 illustrates a simplified block diagram of an exemplary 
5 communications system, 

Fig. 2 illustrates in a flow chart an exemplary set-up of a mobile terminated 
data session, 

Fig. 3 illustrates in a message sequence chart a simplified exemplary data 
transmission from a host or an application server to a mobile station, 
10 Fig. 4 illustrates in a message sequence chart another simplified exemplary 

data transmission from a host or an application server to a mobile station, 

Fig. 5 illustrates in a message sequence chart another simplified exemplary 
data transmission from a host or an application server to a mobile station, and 

Fig. 6 illustrates a determination of an IMSI from a given IPv4 address. 



15 



Detailed description of the invention 



A communications system performing data transmission to a receiver, which is 
identified in the system by at least two different address types, is exemplary 

20 represented in Fig. 1 . It comprises a host 1 10, which is connected to an IP network 
120. The host comprises one or more application servers. The application server 
runs one or more applications providing one or more push services. The host, 
respectively the application server, uses a packet-oriented protocol like the Internet 
protocol in order to send information to a receiver identified by an IP address. The 

25 receiver according to Fig. 1 is a mobile station 180. 

However, the present invention is not limited to a host or an application server as a 
sender of data packets. Instead, data can be sent, e.g. from a mobile station or 
another element belonging or related to the communications system. In a further 
30 preferred embodiment of the present invention the host 1 10 is connected, preferably 
via a firewall, to the Internet (not shown in Fig. 1). In this case, the host 1 10 is an 
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intermediate sender of data packets transmitted from another host or application of 
the Internet. The firewall can provide protection against any unauthorised access, in 
particular against viruses and hackers. 

5 The IP network 120 comprises at least one router for router data packets. The IP 
network can be a proprietary network of one operator, a network operated with a 
fixed number of operators or a network with a flexible number of operators. In the 
latter case the IP network can also be a so-called sub-network of the Internet. 

10 A gateway 130 is connected to the IP network 120. This gateway receives data 
packets, which are addressed to the mobile station 180 by use of an IP address. In 
order to locate the mobile station 180, and in order to transmit at least payload 
information of data packets to the mobile station 180, the communications system 
needs to determine from the given IP address a subscriber identity SI, which 

15 identifies internally in the communications system a mobile subscriber and/or the 
mobile station. 

An address conversion node 140, which is connected to the gateway 130, performs 
the conversion of the IP address into the subscriber identity SI. With this subscriber 

20 identity SI the gateway 130 inquires a subscriber record database 150 which is 

connected to the gateway in order to retrieve further address information about the 
receiver, respectively the mobile station 180 and/or the mobile subscriber. With this 
further address information the gateway triggers further network elements 160 to 
locate the receiver and to transmit at least payload information of the data packet to 

25 the base station 170 for a further transmission to the receiver, respectively the 

mobile station 180. Therefore, at least one element of the further network elements 
160 is connected to the gateway 130, and at least one element of the further network 
elements 160 is connected to the base station 170. 

30 In a further preferred embodiment of the present invention (not shown in Fig. 1), 
transmission of both payload information and signalling information between the 
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network elements of the communications system is performed by the IP network 
120. In other words, all network elements like the host 110. the gateway 130. the 
address conversion node 140, the subscriber record database 150, further network 
elements 160 the base station 170 and other base stations are connected to the IP 
5 network 120. 

Fig. 1 shows an architecture appropriate for a cellular communications system. The 
receiver of the payload information sent from a push service and provided by the 
application server is a mobile station 180. Alternatively, the receiver can be also a 
10 terminal in a fixed network, a PC or a laptop connected to the mobile station, or any 
other device connected to the communications system like a refrigerator. In other 
words, each device, which can be identified by an IP address, and which is 
connected to the communications network is an appropriate receiver of data 
information sent from a push service. 

15 

In an alternative embodiment of the architecture the gateway 130 can comprise the 
address conversion node 140. In another embodiment of the present invention the 
subscriber record database 150 can comprise the address conversion node 140- In 
general, the address conversion node 140 can be located either as a separate node in 
20 the communications system, or it can be comprised in any other node of the system. 

Fig. 2 shows an exemplary set-up of a mobile terminated push service data session. 
An application server, respectively a host sends a data packet to an IP address 210, 
A gateway of the communications system receives the data packet 220. After 

25 reading the IP address of the data packet 230, the gateway requests by use of the IP 
address a subscriber identity SI from the address conversion node 240. With this 
subscriber identity SI available, the gateway requests further subscriber data from a 
subscriber record database 250. In the next step, the gateway initiates a farther 
delivery of payload information of the data packet 260. This is done by use of the 

30 farther subscriber data. These data allow further network elements in the next step 
270 to locate a base station that can serve the subscriber. Then, further network 
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elements transmit the payload information to the located base station 280. This base 
station sends the payload information to the subscriber's mobile terminal 290. 

In order to deliver push service payload data to subscriber's mobile terminal, the 
5 payload of one or more data packets sent from the host, respectively the application 
server, is read by a network node of the communications system, preferably by the 
gateway. Then it is transmitted to the receiver, respectively the subscriber's mobile 
terminal, either by use of a circuit-oriented protocol or by use of a packet-oriented 
protocol. In a further embodiment of the present invention instead of only payload, 

10 whole data packets sent from the host or an application server are further 

transmitted to the receiver. This can be done either via a separate IP backbone 
network or by means of the IP network 120 according to Fig. 1 . In the latter case, 
apart from the host 110 and the gateway 130 other key elements of the 
communications network necessary for such a transmission are connected to the IP 

15 network as explained above. In order to transmit a whole data packet to the 

appropriate receiver the data packet can be encapsulated in another data packet, 
which is addressed to the appropriate base station responsible for the delivery of 
information over the air interface to the mobile station. Alternatively, the IP address 
of the data packet which is sent from the application server, respectively the host, 

20 can be changed to the IP address of the base station or the appropriate network node, 
which delivers the information to the subscriber. 

The communications system outlined in the figures, especially in Fig. 1, is well 
suited for packet PDC systems, GPRS systems and for UMTS. However, the 
25 invention is not limited to implementations with these systems. The invention can 
be used in all systems, in which data packets that are addressed to a receiver's BP 
address are transported internally in the system to the receiver by use of a subscriber 
identity SI, or in general, by use of an address of a type different to the IP address. 

30 A simplified exemplary data transmission from a host and/or an application server 
to a mobile station is illustrated as a message sequence chart in Fig. 3. In a first step 
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305, a data packet is sent from a host or an applications server 1 10 to a gateway 
130. The gateway tracks in the next step 310 whether a subscriber identity SI that 
belongs to the IP address is stored in a local buffer 301 of the gateway. If the 
subscriber identity is not available at the local buffer a negative acknowledgement is 
5 sent back 3 1 5 to the gateway. Then, the gateway requests 320 by use of the IP 
address the subscriber identity SI from the address conversion node 140. After 
receiving 325 of the subscriber identity SI from the address conversion node, the 
gateway sends 328 the IP address and a corresponding subscriber identity SI to the 
local buffer. This allows later on if further data packets for the same receiver are 
10 received during the data session an easy look-up of the subscriber identity. 

In a next step 330 the subscriber identity SI is sent to the subscriber record database 
150 in order to retrieve 335 subscriber data. These subscriber data can comprise, 
e.g., location information, roaming information and/or charging information. The 
15 subscriber data are used by the further network elements 160 in order to determine 
the appropriate base station 170, which can send information to the receiver's 
mobile station 180. 

Therefore, the gateway 130 sends in the next step 340 the subscriber data to further 
20 network elements 160 and retrieves 345 further address information. These further 
address information can be, e.g., an internal address of a base station 170, which is 
capable to reach the mobile station 180 of the subscriber. In the next step 350 the 
gateway 130 sends the payload data information of the data packet to the base 
station 170 which sends further 355 the payload information to the mobile station 
25 180. In addition (not shown in Fig. 3), also the subscriber identity SI and/or the IP 
address can be transmitted from the gateway 130 to the mobile station 180 for a 
further use. 

A payload delivery of further data packets belonging to the same data session, i.e. 
30 data packets addressed to the same IP address as a first data packet of the data 

session, makes use of the buffered subscriber identity SI. As shown in Fig. 3, after 
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receiving of such a further data packet sent 360 from the host or application server 
1 10 to the gateway 130, the gateway sends 365 the IP address to the buffer, and 
receives 370 the corresponding subscriber identity SI. With this subscriber identity, 
further steps necessary for the delivery of at least the data packet's payload 
5 information are performed. I.e., in step 375 the gateway 130 sends the subscriber 
identity SI to the subscriber record data base 150 and retrieves 380 subscriber data. 
Then, it sends 385 subscriber data to further network elements 160 in order to 
retrieve 390 further address information. In the next step 395, at least the payload of 
the further data packet is sent, preferably together with the subscriber identity and/or 
10 the IP address to the base station 170, which transmits 398 these information to the 
mobile station 180. 

The message sequence chart in Fig. 3 as well as the charts in the following figures 4 
and 5 are simplified with regards to the determination of the mobile station's 

15 location, which is not an object of the present invention. Nevertheless, a person 

skilled in the art knows the details of the appropriate methods and messages for the 
individual systems from the corresponding standards and/or other literature. E.g., for 
the GSM system reference is made to Mouly, Pautet The GSM System for Mobile 
Communications'. Rather, apart from the retrieval of subscriber data from the 

20 subscriber record database, the invention can also be used transparent to the cellular 
part of the communications system. 

Fig. 4 illustrates a further preferred embodiment of the present invention by a 
sequence chart of another simplified exemplary data transmission from a host and/or 

25 an application server to a mobile station.. In a first step 400, a data packet is sent 
from a host or an applications server 1 10 to a gateway 130. The gateway tracks in 
the next step 405 whether subscriber data that belong to the subscriber's IP address 
are stored in a local buffer 301 of the gateway. If subscriber data are not available at 
the local buffer a negative acknowledgement is sent back 410 to the gateway. Then, 

30 the gateway requests 415 by use of the IP address the subscriber identity SI from the 
address conversion node 140. After receipt 420, the subscriber identity SI is sent 
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425 to the subscriber record database 150 in order to retrieve subscriber data. After 
receiving 430 of the subscriber data from the subscriber record data base, the 
gateway sends 435 the IP address and the corresponding subscriber data to the local 
buffer. This allows later on if further data packets for the same receiver are received 
5 during the data session an easy look-up of the subscriber data. 

The gateway 130 sends in the next step 440 the subscriber data to further network 
elements 160 and retrieves 445 further address information. As explained above, 
these further address information can be, e.g., an internal address of a base station 
10 170, which is capable to reach the mobile station 1 80 of the subscriber. In the next 
step 450 the gateway 130 sends the payload data information of the data packet to 
the base station 170 which sends further 455 the payload information to the mobile 
station 180. 

15 A payload delivery of further data packets belonging to the same data session makes 
use of the buffered subscriber data. As shown in Fig. 3, after receiving of such a 
further data packet sent 460 from the host or application server 1 10 to the gateway 
130, the gateway sends 465 the IP address to the buffer, and receives 470 the 
corresponding subscriber data. With this subscriber data, further steps necessary for 

20 the delivery of at least the data packet's payload information are performed as 
explained above. Le., in step 475 the gateway 130 sends the subscriber data to 
further network elements 160 in order to retrieve 480 further address information. In 
the next step 485, at least the payload of the further data packet is sent, preferably 
together with the subscriber identity and/or the IP address to the base station 170, 

25 which transmits 490 these information to the mobile station 180. 

Fig. 5 illustrates a further preferred embodiment of the present invention by a 
sequence chart of another simplified exemplary data transmission from a host and/or 
an application server to a mobile station 180. In a first step 500, a data packet is sent 
30 from a host or an applications server 1 10 to a gateway 130. The gateway tracks in 
the next step 505 whether further address information about the receiver identified 
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by the IP address are stored in the local buffer 301. If further address information is 
not available a negative acknowledgement is sent 510 from the buffer to the 
gateway. Then, the gateway requests 515 by use of the IP address the subscriber 
identity SI from the address conversion node 140. After receipt 520, the subscriber 
5 identity SI is sent 525 to the subscriber record database 150 in order to retrieve 530 
subscriber data. By use of the subscriber data, the gateway requests 535 further 
address information of the mobile station 180 from further network elements 160. 
After receiving 540 of the further address information, the gateway sends 545 the IP 
address and the corresponding further address information to the local buffer. This 
10 allows later on if further data packets for the same receiver are received during the 
data session an easy look-up of the further address information. In the next step 550 
the gateway 130 sends the payload data information of the data packet to the base 
station 170 which sends further 555 the payload information to the mobile station 
180. 

15 

A payload delivery of further data packets belonging to the same data session makes 
use of the buffered further address information. After receiving of such a further 
data packet sent 560 from the host or an application server 1 10 to the gateway 130, 
the gateway sends 565 the IP address to the buffer, and receives 570 the 
20 corresponding further address information. In the next step 575, at least the payload 
of the further data packet is sent, preferably together with the subscriber identity 
and/or the IP address to the base station 170 identified by the further address 
information. This base station transmits 580 the payload information to the mobile 
station 180. 

25 

In the following, the determination of a subscriber identity SI from a given IP 
address as it takes place, e.g., at the address conversion node of the communications 
system is explained in detail. In general, the determination of the subscriber identity 
makes use of a division of the BP address into two portions. A first portion of the IP 
30 address is used to retrieve by a look-up in a look-up table a first portion of the 
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subscriber identity SI. A second portion of the IP address is assigned to a second 
portion of the subscriber identity SI. 

Although proprietary address formats of the IP address and the subscriber identity 
5 SI can be used in the present invention, there are standard formats available, which 
are widely used in today's commercially available communications systems. These 
standard formats support by their structure the division of the IP address and/or the 
subscriber identity SI into two portions, and therefore also the determination of the 
subscriber identity SI from the IP address. 

10 

A known subscriber identity SI, which is standardised, is the international mobile 
station identity IMSI according to the ITU-T Recommendation E.212. The IMS I 
consists of a mobile country code MCC, which identifies uniquely a country of 
domicile of a mobile station, followed by a mobile network code MNC, which 
15 identifies uniquely a home public land mobile network of the mobile station, 

followed by a mobile station identification number MSEN, which identifies uniquely 
the mobile station within a public land mobile network. Only numerical characters 
are used in the IMSI. The maximum length of the IMSI is 15 digits. 

A known IP address structure is the 32 bit IPv4 address structure. Such an address 
has a four octet format which is generally expressed in a dotted decimal point 
format, with each octet written as a decimal integer separated from other octets by 
decimal points (e.g. 193.154.180.123). 

Global IP addresses are issued according to one of three commonly used classes. 
Class A IP addresses employ their first octet as a network identifier and their 
remaining three octets as a host identifier. Since three octets are available for 
specifying a particular host, by use of a Class A address 2 24 , or nearly 17 million, 
addresses are available for use with possible hosts. On the other hand, Class B IP 
addresses employ their first two octets to identify the network and their second two 
octets to identify a particular host. Thus, by use of Class B addresses, approximately 
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64,000 hosts can be identified. Finally, Class C IP addresses employ their first three 
octets to identify the network and their last octet to identify a host. Therefore, a 
single Class C network can provide 256 host addresses. 

5 Fig. 6 shows a determination of an IMSI from a given IPv4 address in a Class A 
format. A first portion of the given IP address is used for a look-up in a look-up 
table in order to retrieve a first portion of the IMSI. In a further step, a second 
portion of the IP address is assigned to a second portion of the IMSI. 

10 In Fig. 6, a 32 bit, i.e. 4 byte, IPv4 address 3. 1 .226.64 is exemplary given to 

illustrate the determination of the corresponding IMSI. The first byte, respectively 
the first portion of the IP address, has the value 3 and represents the network 
identifier according to the Class A IP address type definition. The remaining three 
bytes, respectively the second portion of the IP address, have the values 1, 226 and 

15 64 and represent the host identifier according to the Class A IP address type 

definition. The network identifier is used to look-up the MCC and MNC values, 
respectively the first portion of the IMSI, from a look-up table. For the given value 
3 of the network identifier the lookup results according to the example shown in 
Fig. 6 in the value 44093 as the first portion of the IMSI. 

20 

If a Class A IPv4 address format is used, the look-up table can contains up to 256 
different network identifiers and corresponding MCCs and MNCs. In practise, the 
number of entries might be lower because it reflects the number of operators 
connected to the communications system's IP network, the used numbering plan and 
25 the number of subscribers served by each operator. Considering an IP network 

shared between different operators, each operator has at least one entry of a network 
identifier in the look-up table. Each operator can have more than one entry, if the 
numbering plan for the IMSIs foresees more than one MCC per country, or in 
general, if a high number of subscribers are to be served. 
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A further step for the determination of the IMSI is the assignment of the host 
identifier, respectively the second portion of the IP address, to the MSIN, 
respectively the second portion of the IMSI. As shown in Fig. 6, each host identifier 
byte's value is converted to its hexadecimal representation. Le., the value of the first 
5 host byte 1 corresponds to the hexadecimal value 1 , the value of the second host 
byte 226 corresponds to the hexadecimal value E2, and the value of the third host 
byte 64 corresponds to the hexadecimal value 40. In their order of appearance, the 
hexadecimal byte values represent the hexadecimal value 1E240, which corresponds 
to the decimal value 123456. This value represents MSIN of the IMSI, or in other 
10 words, the second portion of the IMSI. Thus, the assembled IMSI reads as follows: 
44093123456. 

Although the present invention is especially useful for Class A IPv4 address types, it 
can be used as well with the IPv4 address formats Class B or Class C according to 

15 the operator's preferences. A person skilled in the art will recognise also the 

possibility to use the present invention with other, proprietary IP address structures, 
as well as with an address structure according to the classless interdomain routing 
(CIDR) architecture. The present invention can also be used, if a so-called 
subnetting of the IP address takes place, e.g. if the subnet identifier represents the 

20 first portion of the IP address. Subnetting allows a network to be split into several 
parts for internal use, wherein it still acts like a single network to the outside world. 
For Details about CIDR and subnets, reference is made to Andrew S. Tanenbaum, 
'Computer Networks', Prentice Hall 1996, pp. 434-437 and pp.417-419. 

25 In a further preferred embodiment the subscriber identity SI corresponds to the 

mobile station integrated services digital network number MSISDN according to the 
ITU-T recommendation E.164. In this case, country code CC and national 
destination code NDC of the MSISDN represent the first portion of the subscriber 
identity SI. The second portion of the subscriber identity SI is represented by the 

30 subscriber number of the MSISDN. 



WO 01/19110 



21 



PCT/EPOO/07957 



In a further preferred embodiment of the present invention the push service 
providing host or an application server sends data packets by use of an IPv6 address 
type. IPv6 addresses are 128 bit in length. Therefore, a significantly increased 
number of different IP addresses is available with IPv6 compared to IPv4. 

5 

Operators with an IPv4 network can migrate their proprietary IP network into the 
international Internet if they reserve some part of the IPv6 address space for their 
purposes. The reservation is done, e.g., by a fixed prefix as a further portion of the 
IP address. Then, such a prefix supports the locating of the first and second portion 
10 of the IP address, that are necessary for the determination of the IMSI. The prefix 
itself is not necessary for the determination of the IMSI. 

In order to ensure backward compatibility to the existing IPv4 addresses, e.g., an 
unicast subnet that allows for addresses with four host bytes can be reserved for 
15 such operators. In this case, the initial 12 bytes of the IPv6 address structure can be 
used for any addresses, but the trailing four bytes are reserved for the existing IPv4 
addresses that are already assigned to subscribers. 

As an example, the value 5500:0100:0000:0000:0000:0000 is assigned as a prefix 
20 for backwards compatible networks. Then, the IPv4 address 3.1.226.64 as used 
above that belongs to the IMSI 44093123456 is coded as 
5500:0100:0000:0000:0000:0000:0301 :E240 as IPv6 address. 

Furthermore, IPv6 addresses are useful if more than one IP address shall be 
25 available per subscriber, like it is possible with UMTS, e.g., if more than one IP 

protocol stack is implemented in UMTS terminals. Although the same functionality 
can be provided by using IPv4 addresses , e.g. by the use of several top-level 
domains per subscriber, the proposed solution based on the IPv6 format is more 
convenient. The following example illustrates such an IPv6-based solution that 
30 allows for an IMSI in 9 bytes: The MCC is coded in two bytes, the MNC is coded in 
one byte and the MSIN is coded in 5 bytes. Such a coding allows for MSINs with 10 
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digits in length, which is the maximum that is allowed according to the ITU-T 
recommendation E.212. In this case, multiple IP addresses per subscriber can be 
supported by at least one trailing byte. 

5 As an example, the 5500:000:000:00 is assigned as a prefix for all public land 
mobile networks. The IMSI consists of a MCC with the value 440 = 01 B8 hex, a 
MNC with the value 93 = 3F hex, and a 10 digit MSIN with the value 1234567890 
= 00 49 96 02 D2 hex. One trailing byte is provided, which allows for 256 different 
IP addresses per subscriber. This results in an IPv6 address interval for a subscriber 
10 having the IMSI 440 93 1234567890 

from 5500:0000:0000:0001 :B83F:0049:9602:D200 
to 5500:0000:0000:000 1:B83F:0049:9602:D2FF . 

In a further preferred embodiment of the present invention the described method is 
15 performed by software code portions of a computer program or a computer program 
product, which is loadable into the internal memory of a digital computer, when the 
program is executed on a computer. Such a computer can be located e.g. at the 
gateway node or at the address conversion node. Alternatively, the computer can be 
represented as a distributed system, capable of executing the program in a 
20 distributed manner. This can be done, e.g. if the computer uses a so-called network 
operation system for its internal functions, or in other words, if the distributed 
computer system uses a middleware. 

Alternatively, the computer program can be executed also in an environment outside 
25 of the communications system, e.g. on a simulator or a test system. Also an 
implementation in a mobile station is possible. 

In order to allow an easy portability between different computers, in a further 
preferred embodiment the computer program is stored on a computer usable 
30 medium like a floppy disk, a CD ROM or a chip card. 
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While in the above the present invention has been discussed with respect to specific 
IP address formats and subscriber identity formats, for a person skilled in the art it i< 
evident that the use of any format of these addresses however defined may be 
considered within the framework of the present invention. 
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Claims 

1. Method for facilitating in a communications system a data transmission to a 
receiver, said receiver being identified in the communications system by a 
subscriber identity (SI), with the steps of 

- receiving a data packet, 

- reading an internet Protocol address (IP) of the data packet, 

- determining a subscriber identity (SI) that is assigned to the Internet Protocol 
address (IP), 

- initiating a delivery of a payload information of the data packet to a receiver by 
use of the subscriber identity (SI), 

characterised in that 

the determining of the subscriber identity (SI) comprises the steps of 

- retrieving by use of a first portion of the Internet Protocol address (IP) through 
a look-up a first portion of the subscriber identity (SI), 

- assigning a second portion of the Internet Protocol address (IP) to a second 
portion of the subscriber identity (SI). 

2. Method according to claim 1, wherein the subscriber identity (SI) is the 
International Mobile Subscriber Identity QOMSI). 

3. Method according to claim 1 or 2, wherein the step of initiating the delivery 
comprises the step of 

- determining at least one further address information of the receiver by use of 
the subscriber identity (SI). 

4. Method according to any of the claims 1 to 3, with the additional step of 

- storing the Internet Protocol address (IP) and either one or both of the 
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subscriber identity (SI) and the further address information for a look-up in a 
buffer. 

5. Method according to claim 3 or 4, with the additional steps of 
5 - receiving at least one further data packet comprising the Internet Protocol 

address (IP), 

- reading for each further data packet its Internet Protocol address (IP), 

- retrieving for each further data packet the subscriber identity (SI) and/or the 
further address information from the buffer by use of the Internet Protocol 

10 address (IP), 

- initiating for each further data packet a delivery of its payload information to 
the receiver by use of the subscriber identity (SI) and/or the further address 
information. 

15 6. Method according to any of the claims 1 to 5, wherein the Internet Protocol 
address (IP) is an IPv4 address. 

7. Method according to any of the claims 1 lo 6, wherein the first portion of the 
Internet Protocol address (IP) is a network identifier or a subnet identifier, 

20 and wherein the second portion of the Internet Protocol address is a host 

identifier. 

8. Method according to claim 6 or 7, wherein the IPv4 address is encoded in a 
Class A format. 

25 

9. Method according to any of the claims I - 5 or 7, wherein the Internet Protocol 
address (IP) is an IPv6 address. 

10. Method according to any of the claims 1 to 9, wherein the subscriber identity 

30 (SI) is the mobile, station integrated services digital network number (MSISDN). 
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1 1 . Node m a communications system adapted to perform a method according to 
any of the claims 1 to 10. 



12. Communications system, comprising 

5 a host (1 10) comprising means for sending of data packets, 

- a gateway node (130) comprising means for performing a method having the 
steps according to any of the claims 1 to 10, 

- an IP network (120) for transmission of data packets between at least two 
elements of the communications system, 

10 - a receiver (1 80) of payJoad information of at least one data packet, 

- a subscriber profile database (150) comprising subscriber profile data 
necessary for a determination of a current delivery address of the receiver(180), 

- an address conversion nodc(140), comprising a look-up table for at least a first 
portion of internet protocol addresses (IP) and a first portion of the subscriber 

15 identity (SI). 

13. Communications system according to claim 12, comprising in addition 

- a firewall connecting the host with a further network (Internet). 

20 14. Communications system according to claim 12 or 13, wherein the host (1 10) 
comprises in addition an application server. 

15. Communications system according to claim 12, 13 or 14, wherein the subscriber 
profile database (150) comprises the address conversion node(140). 

25 

16. Communications system according to claim 12, 13 or 14, wherein the gateway 
node (130) comprises the address conversion node(140)- 

17. Communications system according to any of the claims 12 to 16, wherein the 
30 communications system comprises a Packet Personal Digital Cellular system 
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PPDC 

18. Communications system according to any of the claims 12 to 16, wherein the 
communications system comprises a General Packet Radio Service system 
GPRS. 

19. Communications system according to any of the claims 12 to 16, wherein the 
communications system comprises a Universal Mobile Telecommunication 
System UMTS. 

20- Computer program loadable into the internal memory of a digital computer, 
comprising software code portions adapted to perform a method having the steps 
of either one of the claims 1 to 10 when the program is run on a computer. 

21. A computer program according to claim 20 stored on a computer usable 
medium. 



Replacement Sheet 



AMENDED SHEET 

rfwrvarcTvi kmc- r\rrx 



02 November .2001 



■:iYi ;! = ':(■ .,V--ii .r,f --.-^j! „ s ji =.4 = ... ~ 5 .-j|. «,», ; 



(12) INTERNATIONAL AlMfbvTION PUBLISHED UNDER THE PATE NT^OPERAT ION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
15 March 2001 (15.03.2001) 




PCT 



(10) International Publication Number 

WO 01/19110 Al 



(51) International Patent Classification 7 : H04Q 7/38, 
H04L 29/12, 29/06, H04Q 7/22, H04L 12/56, 12/66 

(21) International Application Number: PCT/EPOO/07957 

(22) International Filing Date: 16 August 2000 (16.08.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

99117675.1 



EP 



September 1999 (08.o£l999) 

(71) Applicant (for all designated States except US): TELE 2 "' 
FONAKTIEBOLAGET LM ERICSSON (PUBL) 
[SE/SE]; S-126 25 Stockholm (SE). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): o^YERABEND, 
Konrad [DE/DE]; Steinbergstr. 83, D-31139 Hildesheim 
(DE). 

(74) Agent: TONSCHEIDT, Andreas; Ericsson Eurolab 
Deutschland GmbH, Ericsson Allee 1, D-52134 Herzo- 
genrath (DE). 




(81) Designated States (national): AE, AL, AM, AT, AU, AZ, 
BA>BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, 
EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, BE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— With international search report. 

— With amended claims. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: FACILITATING DATA TRANSMISSION 



IPv4 address A 1.226. 64 
Network ID Host ID 



Look-up 



Network ID 


MCC, MNC 


CO 3 


4 4 0,9 3) 


0 4 
0 9 


4 4 1,43 
4 4 0,96 



| 1 | 226 | 64 




01 | E2 | 40 } hex 
^ hex 



| 0 1 E 2 4 0 



[ 1 2 3 4 5 6 1 dec 



IMSI Assembling: 4 4 0 9 3 1 2 3 4 5 6 
mccTmnc MSIN 



ON 



^ (57) Abstract: The present invention provides a method, a system, a node in a communications system and a computer program 
0 facilitating a data transmission from a push service provider that addresses data by an Internet protocol address to a receiver which 

Ois identified m a communications system by a subscriber identity different to the IP address. The subscriber identity is determined 
by use of a first portion of the IP address for a look-up of a first portion of the subscriber identity, and by an assignment of a second 
^ f? rt ro n f *Z I SS t0 a SCCOnd P 0 ™ 00 of me briber identity. The invention can be used for different IP address formats 
like IPv4 and IPv6 addresses. The invention can be used in GSM/GPRS systems, PDC/PPDC and UMTS systems 



01/19110 



1/9 



PCT/EP00/07957 



FIG.1 



110 



Host/ Application Server 




Subscriber 
Record Database 



150 



160 



170 



180 



Gateway 



Address 
Conversion Node 



130 



140 



Further Network 
Elements 



Base Station 



Mobile Station 



WO 01/19110 



PCT/EPOO/07957 



2/9 



FIG. 2 



210 



220 



230 



240 



250 



Application Server / Host sends 
data packet to an IP address 



Gateway receives data packet 



Gateway reads IP-address of 
the data packet 



Gateway requests SI from the 
address conversion node 



Gateway requests with SI 
subscriber data from 
Subscriber Record Database 



260 



Gateway initiates further delivery 
of payload information of the 
data packet 



270 



Further Network Elements locate 
a Base Station that can serve 
the subscriber 



280 



Further Network Elements 
transmitt the payload information 
to the Base Station 



290 



Base Station sends payload 
information to subsriber's 
mobile terminal 



WO 01/19110 



1 QdmBSS 6 

PCT/EP00/07957 



3/9 



cd cz 

-£=> 



CO 



CO -— 
CO 



T=3 CD 
CO CO 

12 
55 co 



CD 



1 1 

Ct> CD 



CO 









CD 




CD 




"2 


CO 






CO 


Subsci 


c5 

CD 
CD 

or 


Datab 



\ 





c= 




CO 


o 




CO 


*CO 


CD 


CD 


-CD 


-r5 

-C3 


CD 
> 

d 


No 


<3C 


cd 
CD 





<r> 



CO 
CO 
CD 

-a 
co 



CO 
CD 

"co 
CD 



£S to 

CO CD 



CO 



CD 
CO 



CO 

d 
o 



CO CO 



CD 

CO 



co 
*co 



CD 
CO 



/ 



LO 

CO 



CVJ 
CO 



/ 



CO 



LO 
CO 



/ 



CD 
CO 
CO 



CO 



CO 

CO 
CO 
CD 



"CD 
CO 



/ 



CO 
CVI 
CO 



LO 
CO 
CO 



CO 
co 



CD 



CD 
CO 
JD 



CD 

co 



CO 

"co 
■o 

ft — 

CD 



CD 
CO 



LO 
CO 



CO 

E 

,<5 
IE 

co 
co 

' CD 



no 
co 



cr> 

LO 

co 



CO 

"53 

CD 
CO 

CO 
"CO 



CO 
O 



co 



LO 
LO 

CO 



it 



LO 
CD 
CO 



41 



WO 01/19110 PCT/EP00/07957 



4/9 



O Q- 
iS 

53 



/ 



oo 

CD 
CO 



CO 
CD 




ca 

Q. 
CO 



/ 



CO 
CO 



WO 01/19110 



PCT/EP00/07957 



CD 



co cr 
= cd 

HE CO 



5/9 



CD 
CO 



CO o 

00 — 

tS is 

CO 



"O CD 
CO CO 

CD 



CO 



CO 



CD 
1^- 



co ^ c: 

,p m is 



CD 
CO 



CO CL> 
JCD "TD CO 

— co 

1 §1 



LO 





cr 




CO 


0 




CO 


"co 




a? 


"CD 


-0 

-C3 


a3 

> 


O 




C01 





CO 



CO 
CO 
CO 

"CD 

CO 



CO 

co 
co 
CD 



<— > co 
5=< CO 
co co 

-o 

"O 
CO 

Q_ 



/ 





CO 






cr 






0 


CO 


CO 
CD 


Applica 


& 
<r> 
CO 



CD 

CO jo 

CD 
CO 
CD 

CO 

"co 



LO 
CD 



LO 



CO 

CD 
C\J 



LO 
Cxi 



/ 



CO 



CD 
CO 



\ 



.CO 

"co 



CO 
JQ 



CD 
CO 



CO 
"CO 



CD 



CD 
CO 
-£D 

o 

CO 



CO 

- "co 

CO -CD 

CO _ 

a? as 

-CD -CD 
TD — 

CO 



CD 
CO 



CO 



LO 
CO 



10/ 



o 
"co 



CO 
CO 
~ CO 

"O 

*o 

CO 
CO 



LO-n 



/ 



10 

LO 



CO 

n~ 

CD 
CO 
CD 

CO 
CO 
"CD 



CO 
O 



CO 

c5J 



WO 01/19110 PCT/EP00/07957 



6/9 



"TO 

co co 



CO 

cx 



eg 
"c5 



/ 



C3 



CQ 



CD 




<X> 

CJ> 
CO 
CL 

CO 

*co 
-a 



/ 



CD 
CO 



WO 01/19110 



PCT/EPOO/07957 



CD CZ 

0 S3 

I> CO 



7/9 



CD 
CO 



CO o 
CO 



CO 

ca ca 

CD O- 

iS 



/ 



LO 
LO 
LO 



Xf 







co 


CO 




CZ 




o 


CO 






EE 


z5 


CO 


CO 


Ll_ 




LU 



CZ> 
LO 

to 



X 



CD 
CO 



CO <o 

1 §1 



LO 
CO 
LO 



/ 



CD 
LO 





cz 




CO 






CO 


"co 


CO 


CO 


-a 


no 

-a 


nve 


No 


<C 


CO! 





.CO 
CO 



CO 
CO 
CO 



"CD 
CO 



s 

CD 
CO 

CD 



CO 
CO 
CO CO 

"O 
"CD 
CO 



/ 



V CO CO 





CO 






cz: 






CD 


CO 


co 


"co 


2: 

CO 

CO 


Ho 


CD 

"cL 
CD. 

<c 



CD 
CO 

cL| 
cp 

CO 



LO 
CD 
LO 



/ 



LO 
LO 

CD 
LO 



CO 



CD 
OJ 
LO 



LO 
OJ 
LO 



CO 



CD 
CO 
LO 



co 

"co 

"CD 

CO 



CD 
CO 



CO 

"co 

XD 
CO 



CD 
CO 



CO 



LO 



CZ 

o 



CO 



o 



CO 
CO 
* CO 



tZJ 
CO 



CO 



CO 

Ji 

CD 
CO 

CD. 
CO 

"co 



CO 
CD 



CO 



CO 
CO 
CO fO 
CO -£5 

"CD CO 



o 

CO 



CO CO O 

cl. £ TE 



/ 



LO 
LO 



-v. 



CD 

LO 



V 



WO 01/19110 



PCT/EP00/07957 



8/9 



"O co 
co SS 



CO 



eg 

CO 



/ 



o 

00 

LO 



r — 

LO 



SV- 



Vr 



co 



CO 
CO 
CL> 



LO 
CD 



CO 
CD 



CO 



00 

CO 
GO 

no 
■o 

CO 



f LO 

CO 

to 



SS- 



CD 

CO 
CO 

c5_| 

CO 
CO 



LO 



CO 
CO 

a. 
co 
"co 



CO 

0 



00 

CO £ g 

iZ3 CO 

T3 CO cz 

a u- E 

CO CO CD 

a_ :S IE 



/ 



CO 
LO 



JL-SB ? 13^*9 A Q © P 2 9 ^ 

WO 01/19110 PCT/EP00/07957 



9/9 



FIG. 6 
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PATENT APPLICATION 
" , DOCKET NO.: S3 806-0O006USPX 

RULES 63 AND 67 (37 C.RR- 1-63 an4 1.67) 
DECLARATION AND POWER OF ATTORNEY 

FOR UTILITY/DESIC5N/CIP/PCT NATIONAL APPLICATIONS 
As a below named inventor, I hereby dedarc that: 

My residence, post office address and citizenship are as stated below next to my name; and 

: I believe that I am the o 
original first andjoint inventor^plurdDariifis are Ustedbelow) of the subject matter whichis claimed and 
forwbidaapatetitia soured: ontheinvenfion entitled: F ACILITATING DATA TRANSMISSIO N, the 
specification of which; (mark only one) 

m (a) is attached hereto. 

X C 3 ) was filed on March 7. 200 ? fT A -Filin crDate: 08/16/20Q01 as Application Serial 
No, 1O/Q70.696 and was amended on __ (if applicable) 
(c) ^aeda^PCTInteTOatiDpal ApplicationNo. PCT/EP0O/079S7 on ^A.FiliiiR 
. Date; OS/I 6/2QP0 and was amended on _ (if applicable). 

(d) was filed on _ as Application Serial No. and "Was issued a Notice of 

Allowance on . 

: (e) was filed on and bearing attorney docket number ^ _ 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims as amended by any amendment referred to above or as allowed as 
indicated above. 

I acknowledge the duty to disclose all infoixrationknownto me to be material to the patentability 
ofthis application as defined in 37 CER § 1.56. If this is a coi]tiiiuatiou-in-part (CIP) application, insofar 
as the subject marterpf eachpfthe claims of this application is not disclosed in the prior United States 
a^Hcationm^ § 11 2, 1 acknowledge the duty to 

diiscla se to Tjbie Office all information known to me to be material to patentability of the application as 
definedia37 CFR§ 1. 56 vrfiichbecaine*rvailable between the filing date oftheprior application and the 
national or PCX international filing date of this application, 

Thereby claimforeignprioritybenefitsmider35U S.C. § 1 19/3(55 of any foreign application^) 
for patent orinventor's certificate listed below and have also idenfifiedhdaw anyfbreign application for 
patent or inventor's certificate filed by mc or my assignee disclosing the subject matter cte5xnedinihis 
application and having aiding date (1) before that of the application on whichmy priority is claimed or. 
(2) if no priority is claimed* before the filing date of this application: 
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PRIOR FOREIGN PATENTS 

Number fYmrrrrv 
99U767S T . EPO 



Date fittt laid- Dare 
Mcrath/Dav/Ycar OPen<* patented or 1 Pnonty Claimed 

TiUd Published Canted Yts £Io 



Sept. 8, 1999 



XX 



Ili£rcbyclaimthelDeaefitwnd^f35U.S.C < § 119(e) ofanyUn^Sta^ 
listed below: 



PRjQVlSiq^AL APPUCAJIONS 



IlLOTbycIflimthebenefituiid£sr35 , LT.S.C_ § 120/365 of any United States application(s) listed 
below and PCT international applications listed above or below: 



PRIOR US. OR PCX AT^CATlQIsrS 
Application No. f scrips cp&?/settal flo j 
PCT/CT00/Q7957 



Montb/Dav/Yeai: Fifed 



1 hereby appoint: 



TIMOTHY, ACKERMANN, Ro£- No. 
4W3_ . ' 
naENTAKSi J. BAL RflfV Wo. «3 s *al' f 
JOSEPH KL SEAJUCHAMP, .Keg- No, 

MA&Y JO BOLDINCa R*fi. 31713 : 
MAROAfcBT A- BOULWASE, K** N*, 

2S,70X 

t>ANjEL J. BtlKNKAM, &eg. No- 39.31ft 
THOMAS L. CANTRELL, R«S. No , 
RONALD B. COOLLE Y, F^g. N^ _gUS7 
THOMAS L. CR1SUAN. Ran. KoT^84^ 
sTUaRT D. DWORX Rr$. MX3L1Q3 , 
WJLLIAM IF: tSS^R, Reg. No . 3&.0S3 

JANET M. OAFETTO. R^g. No^J^g.^ 

JOHKC GATZ, Rgg,>fa .4L774j _ 
RTJ55EIX J. GENET, fc^. Hv. 42^71 

2^,035 1 

LEKRA GOPALaKRISHNAN, Re$. Na. 



KEITH P. GRAT, Reg. No. 46J3K_ 



STEVEN R. GKEEraELD» Rflg, T V3&,l66 
JOSHUA A GRISWOLa teg. Na.JOJg 

J. PAT HETTDCJ. Beg. Na^AJ^^S . 

SHARON A. ISRAEL, JC5HT?^41J67_ 
JoHN !BL KIRK: 3R„ Reg- ^^24,477 

Paul jl Kndj; ^g. w^jyoi 

TIMOTHY M &OWALSKI, Rag. N o. 44.192 
HSIN-^El LUANG, Rcr. N p» 
ROBERT V, MASON, R«& NV42.&48 



RoaERX. M. WELL, Re* flo Tai^SS 
LISA**, MEXERJIOPF. Reg, 
STABLE Y R, MOOfcE, R«g_ y£?fiJ93S 
P. WESTON MUSSELMAN" JRTfcsgN V 31l>44 
RAMA B. NATH. No. Z7.P72 

Daniel g.houyen; R^T N^g^s 

MICHaEL JC NUTTER. Roc. T fa 44.979 ^ 
SPENCER C. PATTERSON. Rug. Wo. «.fi^_ 
JWJ&iELL N\ JU**AMOWTX R^, no^39.S21 ^ 
ROSS T ROBINSON, fceg. Uo . 47.«1 
STEPHEN Q. RirpiS]XI^ Rpg. jli n. 3D.orP 
HOIXT RUDNICK, Rtfl. o 43^5SS ^ 
JERRY R. 3EUNOER, *°g, N o^T&A ^ 
JAMES 0. SKARSTEK S^. W ^_?^346 ^ 
2ACHARY J. 8M0LTNSKL Reg. N o. 47,100 
GARY B. SOLOMON, R«ff. A^gTI 



STEVE Z. SZCZEPANSKZ Reg. No . 27.9^ 
ANDKBM. 5&OW'AI.5KL t Rq!i , l J a« < 35 t 701^ 
ALAN K THIELE, Reg, W o. 50,6 94 
TAMSEfci VALQIR, Reg. ^^5^4i; 
BRIAN O. WALKER, Rog. ' 

OERAU3 T. WELCa Jteg. Nqjfl^ia > 

HAROLD N. WELLS, Reg, No^gfi^m . 

WTLLTaM^.WISSE, Reg. Nq, a3^17 
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all of the firm of JENKENS & GHjCBOKKT, aprofess wial Corporation, 1445 Ross Avenue, Suite 
52C0, DaUas, fexas 7f>202^2799; as my attorneys axxd/or ageuUs with full power of substitution, arid 
revolution, to prosecute this application, provisionals thereof contortions, continuations in-p^t. 
divisionals^ 

States Patent and Trademark Office (Xnix^edu^^ to appoint any individuals under anassQciate 
power of attorney and to fileand prosecute aayintcniatioMpatcntappKcation filed thereon before any 
intentional authorities, andlheceby authorkelfeemto act and rely oa instructions from and communicate 
directly withthe p^sai^assigaeWartoniBy/finn/org^nkaiiDn whoA^ch first sent this caseto than andby 
wham/which I hereby declare that I have consented after full disclo sure to be represented unless/until 1 
instruct them in writing to the contrary. 

Please address all correspondence and direct all telephone calls to: 

1 Spencer C. Patterson, Esq. 

^ Tgnkens &~Gilcluist, P.C. "" 

1445 Ross Avenue, Suite 3200 _ 

214/855-4*177 
214/855-4300 (fax) 

I hereby declare tJiat all statements matte herein, of my own knowledge are true and that all 
statements made oniirfonnation^ betrue; and further that these statements were 

made with the knowledge that w&Tftri : J ahe statements and the like so made are punishable by fine or 
jmpr^nrnent, or both, under Section 100 1 ofTitle 18 of tbeUrfted States Code, and that auchwiIlfiJfeJse 
statements may jeopardize the vafidity of the application or any patent issued thereon. 



NAMED INVENTORY) 



t 


Konrad FEYERABEND 


Inventor's Signature 


Pate 


Full Name 


55-16733 Bronuna, Sweden < ^^^^5C German 

Ttoidence f«tv» pmtov couatrsO Citizenship 


Akerhielmsga tan Z7 
SE-16733 Bromma, Sweden 

Post Office Address (include np cadis) 



CFOR ADDITIONAL r^^VE3^^^0RS, check here _ and add additional sheet for inventor information 
regardmg signature, name, date, citizenship, residence and address) 



